Phytoplankton-group specific quantitative polymerase chain reaction assays for RuBisCO mRNA transcripts in seawater.
The gene for the large subunit of ribulose-1,5-bisphosphate carboxylase/oxygenase (rbcL) has been shown to be a useful target for molecular assays that quantify form- or clade-specific RNA transcript concentrations as a proxy for the carbon fixation activity of marine phytoplankton. To improve the phylogenetic specificity and sensitivity of RNA probe hybridization methods, a quantitative reverse transcription-polymerase chain reaction (RT-PCR) assay has been reported for diatom and pelagophyte rbcL RNA. Here we detail enhancements made to this PCR method and development of additional assays to specifically quantify rbcL expression from haptophytes, Synechococcus and high-light Prochlorococcus. In vitro RNA transcripts were tested to demonstrate specificity and quantitative accuracy. Application of these methods on seawater samples from two depth profiles in the northern Gulf of Mexico showed a fair degree of agreement between PCR and hybridization results, with results for the chromophytic or form ID rbcL-containing organisms having better agreement between the two methods. Diatoms and other heterokonts were shown to be the primary carbon fixers at these locations by PCR, in agreement with greater form ID rbcL RNA measured by hybridization.